Drosophila stathmin is required to maintain tubulin pools.
Stathmin, or Oncoprotein 18 (Op18), is the founding member of a phosphoprotein family that can regulate the microtubule cytoskeleton by sequestering tubulin and promoting microtubule catastrophe. Stathmin is subject to spatially and temporally controlled regulatory phosphorylation, which inhibits its interaction with tubulin. Drosophila Stathmin has similar properties to the mammalian proteins. We find that Drosophila Stathmin is required for specific microtubule-dependent processes: maintenance of oocyte identity within a germline cyst and localization of polarity determinants. Unexpectedly, microtubules are less abundant in stathmin mutant cells compared to normal cells, showing that a key function of Stathmin in vivo is the long-term maintenance of the microtubule cytoskeleton. The microtubule network re-forms more slowly after coldshock in stathmin mutant follicle cells. Surprisingly, stathmin mutant animals and tissues show a marked decrease in total tubulin-protein levels, and this might explain the effect on the microtubule cytoskeleton. Stathmin overexpression also increases tubulin protein. Free alpha- and beta-tubulin have been shown to negatively autoregulate their own synthesis. We suggest that Stathmin serves to maintain a noninhibitory, soluble, and releasable tubulin pool.